Enthalpy: Review Questions — Answer Key

1. Q =mc?T

m = (454) (0.227) (231.9 - 25)
=+213227J

= (454) (59.2)
= 26 876.8

iy =t Q

=+48199.5J
=+48.2kJ

=mc?T

= (1000) (2.44) (78.29 — 20)
=142 227.6J

=142.2kJ

Cﬁg,OH = 46g/mol

_ 1ooidg
T xmel

=21.739 mal

5
s
o

= (121.739) (38.56)
=838.3kJ

?H =+981kJ



3. ?Ho(rxn) = ?H°% (P) -7 Hof (R)
=[2(COzg) + 4(H200)] — [5(Ozg) + 2(CH3zO0H)]
= [2(-393.5) + 4(185.8)] — [0 +2(328.2)]

= - 2586.6 kJ2 mol of CH30OH

IAES

=-1293.3 kdmoal
Or
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4. Exothermic
]
1.25
.1 (NO) = 14.01 +16
n =0.04165 mols
05 +2=0.02083
= (?H/moal) (n mal)

= (-114.1) (0.02083)

=-2.38kJ




5. Endothermic

n(Ca0) =—o

T 40.0B+16

=0.1783 mol

m = (464.8) (0.1783)
m =+82.9kJ
! P) = 3.56

T 4 x30.97

=0.02874 mol

: | -
T on2874
= -1 300 kJ/mol

(PClsg) — P4 —6(Clyg)

= 4(-287)-0-0
m 287 kJmoal

W5 = [12(-393.5) + 6(-285.8)] — 22H; (CoHe)
E—

?

_ 12(—393.5) +6(—285.0) +5534.8
2

[ | ? H° (CeHs)

_oe
T2
Q = + 49 kImol

2

9.Cy + 2Hyg + 120y > CH3OHgp + 238.7kJ

e+ % Oz 2 Cr0gy

v

e+ %Oz > CrOg9 + 11397 kJ



10. a) exothermic

b) 6Cgapitg + 6Hzg + 302 = CsHixOsg + 1260 kJ
11. a) 4C(s)(graphite) + %Hz(g) + iNz(g) + 100.2kJ =-> C4H5N(|)
m 8Cganity + 5 Hag + Nyg + 2004 KImol = 2C4HsN

m. Leaveequation 1 asis: P4(s) + 10C|2(g) >4 PC|5(S) ?H°rxn=-1774.0KJ

ultiply equation 2 by 4:  4PClsg = 4PClg;) + 4Clyg  ?H°rxn = - 4952 KJ
d reverse

PHn = 1774.0 + 4(123.8)

I B

” =-1279kJ

m:anced equation: 2SO0z + Oz > 2S03¢)
! O(rxn) = ?Hof (P) - ? Hof (R)

ﬁ = (2SO3)) - (2(S02)) - (O29)
= 2(-395.7) — 2(-296.8)

=-197.8 kJ, -~ Exothermic

A2 = ?H% (P) - 2 H% (R)
BN = 395.7-(-296.8)
£

=-98.9 kJymoal, .exothermic reaction
no (rxn) = ?Hof (P) - ? Hof (R)

O =-74.8 kI mol™- (-393.5 kJ mol*+ 2(-285.8 kJ mol ™)

=-74.8kImol™* + 965.1 kImol ™

=890 kJ mol ™%, . endothermic reaction




15. a)
= (-1206.9 kJ mol*+(-241.8 kj mol™))- ((-982.5 kJ mol™)+ (-393.5 kJ mol %))

=-72.7kImol ™, - exothermic

1000g

n = ——
CalOH)2 74,093 g/mol)

= 13.49655 mol

Q = (13.49655 mol)(-72.7 kI mol ™)

IAES

-981kJ

a

= 2 (P) - 2 H°¢ (R)

_
=4
=)

=0 + 3(-285.8 kJmol ™)) - (-842.9 kJmol™)

=-857.4kJmolt + 842.9 kImol*

ede

=-145kImol™
1.00g
B os =2 z/mol
/7
m =0.00431 mol

H°xn = (0.00431 mol) (-14.5 kI mol ™Y

=-0.06235kJ

0J

=-624J - exothermic




17. Given: ?H°% (Mg(OH)zg) = -924.7 kJ/mol

Moy = ?Hf (P) - 7 H% (R)

= [Mg(OH)zg + Hzg] — [Mg + 2H200)]
= [-924.7 + O] —[0 + 2(-285.8)]
=-353.1 kJ/mol or -353 100Jmol

=mc?T
=(25) (4.18) (3)
=3135J

.5 Jneeds to be released

_ 313.5
~ 353 100

=0.00088785 mol of Mg needed

=nMr
= (0.00088785) (24.31)
=0.02158g

0.0216 g of Mg needed.
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